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Abstract  

Background: Transfuslon-traxlsmltted infections (TTIs) constitute a major health problem worldwide where routine screening of  blood 
or blood products is tmproperly done, and where non-medical injecting medications axld/or drug use axe prevalent Prevalence and risk 
factors vary by geographic location and by the specific TTI (including HIV-1, HBV, HCV and HTLV-I) Objective To determine the 
prevalence and risk factors associated with TTIs among a sample of multi-transfused adult patients in Peru Study design: A cross- 
sectional multi-center study was conducted across seven major hospitals in Peru fi'om February 2003 to September 2004 Self-reported 
behavior lntbrmatlon (medical procedures, number  of sexual partners, and drug use history) was analyzed, along with a review of  exposure 
history from hospital medical records Prevalences were calculated by TTI tbr different exposures, along with unadjusted and adjusted 
odds ratios for infection risk Results Overall, 192 (54 7"/,,) of  351 multi-transfused patients were found infected with one or more TTIs 
Number of  transfusion units, years of traxlsfuslon history (6 or more), and number  of treatment t;acllltles (2 or more) were associated with 
HCV infection Hemodlalysls history was a common risk factor associated with HBV, HCV and HTLV-I infection HIV infection was 
associated only with total number of traxlsfuslon units received Conclusions High prevalences of  HBV and HCV infection were found 
among Peruvian multl-traxlsfused patients and were associated with a past history and number of  blood transfusions, as well as with past 
hemodlalysls procedures TTIs continue to represent a slgnlfiCaXlt pubhc health problem in Peru Continued Vlgllaxlt attention to blood 
safety procedures, including universal screening and health care provider education, is recommended 
,c, 2005 Elsevier B V All rights reserved 
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1. Introduction 

The worldwide dlstnbunon of hepanns C wrus (HCV) 
mfecnon includes 170 mflhon people who comprise ap- 
proximately 3"/,, of the global populanon (Bonkovsky and 
Mehta, 2001 ). Infecnon is most commonly acqmred through 
blood transfusion from infected donors, unsafe therapeunc 
mjecnon pracnces, and illegal reJecting drug use (IDU) 
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(Alter, 2004). In countries where HCV is common, such as 
Italy, Japan,  Spare,  Turkey and  Ta~wan, ~t ~s mos t  p reva len t  

m those  over  40  years  o f  age (Alter,  2004) .  However ,  m 

cer ta in  areas  w h e r e  it is hype rendemlc ,  such  as m Egypt ' s  

Ni le  Del ta  w h i c h  has  the  h ighes t  H C V  preva lence  r epo r t ed  

m the  world,  H C V  m f e c h o n  occurs  ear ly m c h i l d h o o d  a n d  

ado lescence ,  r each ing  levels  as h i g h  as 3 0 %  m the  age 

group  of  3 0 - 3 9  years  (Alter,  2004,  A b d e l - A m a  et al., 2000) .  

In  mos t  deve loped  countr ies ,  such  as m the  U S A ,  mos t  H C V  

m f e c h o n s  can  be  a c c o u n t e d  for  by  r i sk  fac tors  a s soc ia t ed  

1 Disclaimer: The opinions and assertions contained herein are the private ones of the authors and are not to be construed as official or reflecting the 
views of the US Department of Defense, Department of the Army or Navy, or any of the other orgamzatlons hsted 
Human Use Statement: The study protocol was approved by the Peruvian National Institute of Health Instltunonal Review Board and by the Naval 
Medical Research Center Institutional Review Board (Protocol #NMRCD 2002 0018) m comphance with all Federal regulanons governing the protection 
of human subjects 
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w~th percutaneous (mainly IDU) and mucosal exposures 
to blood (Alter, 2004, Catahna and Navarro, 2000). In 
countries where screening ~s performed on all blood donors 
using a mult~gemc sensmve test, the annual rates of HCV 
mfect~on and other transfuslon-transm~tted mfect~ons (TTIs) 
have dropped markedly (Catahna and Navarro, 2000). 

In Peru, hepatlt~s B (HBV) and hepatms C (HCV) 
remain significant pubhc health problems (Vlldosola et al., 
1990, Casey et al., 1996, Sfinchez et al., 2000). Peru has 
intermediate endemicity for HBV with maj or variations in 
prevalence across many regions of the country. Highest 
prevalence is found in mountainous central Andean cities 
and lowest in the coastal regions (Chang et al., 1997, 
Mlmsterlo de Salud del Peril, 2000, Cabezas, 2002). In 
1989, HCV prevalence was found to be less than 1% 
among 123 people who had been working in areas of 
high risk of HCV infection. Cross-sectional studies have 
identified potential latrogemc infection (via contaminated 
injections) (Mejia Ahaga, 1993) as well as a high HCV 
prevalence associated with procedures hke hemodlalysls, 
and in patients with hemophlha (Sfinchez et al., 2000). 
Risk factors for HBV refection have been studied in several 
Peruvian hospitals (Valladares et al., 1989, Mefia Ahaga, 
1993) with varying results. Female commercial sex work 
has also been found to be associated with HBV transmission 
in several Peruvian cities in the past (Cohchdn et al., 
1990). 

The Expanded Program for Immumzatlon Program (PAI, 
lmtlals in Spamsh) of the Peruvian Mlmstry of Health 
(Moll) lmtlated a pilot immunization program against HBV 
in two hyper-endemlc areas: Abancay in 1991 and Huanta 
in 1994 (Cabezas et al., 2000). PAI carried out large-scale 
HBV vaccination efforts in other endemic areas of Peru 
(Mlnisterlo de Salud del Peril, 2000). 

Another blood-borne infection of importance m Peru is 
that caused by human T-cell lymphotroplc virus type I 
(HTLV-I), a virus associated with leukemia and lymphoma 
lmtlally identified m 1980 (Polesz et al., 1980). Infection 
with HTLV-I has been described m individuals born in the 
"Peruvian Andean Trapeze" region (Andean Departments 
of Ayacucho, Abancay and Cusco) (Zurlta et al., 1997) 
and was associated with tropical spastic paraparesls (TSP- 
HAM) (Gotuzzo et al., 1996). Control of HTLV-I by 
screening m blood banks has succeeded in blocking the 
spread of the virus m Japan (Osame et al., 1990), and 
umversal donor screening of blood products m blood banks 
has helped to contain the spread of this virus m Peru. 

2. Materials and methods 

The study objectives were to determine the prevalence 
and risk factors associated w~th TTIs (HIV-1, HBV, 
HCV and HTLV-I) among multi-transfused patients w~th 
bleeding d~sorders and/or those patients undergoing chromc 
hemod~alys~s. 

2 1 Study populatton 

Between February 2003 and September 2004, a multlcenter 
study was conducted among seven major hospitals m Peru, 
including 5 in the Lima metropohtan area, one m the port 
city of Callao, and one in the mountain region city of Cusco. 
Three of the participating hospitals were from the Social 
Security System of Peru (EsSalud), three were National 
Mlhtary Hospitals, and one was from the Peruvian Mlmstry 
of Health. Collaborative agreements were pursued with 
each hospital center, with the appropriate funding support, 
guidance and technical consultative assistance of the Pan 
American Health Orgamzatlon (PAHO). 

A sample size of 500 was chosen assuming that the 
prevalence of TTI was 50% and allowing for a refusal 
frequency of 20'/,,. 

hlchl3'totl Cl'tt~'l'tEl 

Subjects aged 18 years or older with a history of transfusion 
of a total of at least ten units of allogenelc blood or 
blood components (1.e. whole blood, plasma, red blood cells 
or platelets), received on at least two different occasions 
and/or with a history of at least three hemodlalysls sessions 
were enrolled. Study subjects met at least one of five 
criteria: (a) hemophlha or another coagulation disorder, 
(b) hemodlalysls, (c) sickle-cell anemia or thalassemla, 
(d) acute blood loss, or (e) oncologlc or hematological 
disease. 

EXchlstOtl CI'tt~'I'tEI 

Subjects were excluded on the following criteria: under the 
age of 18 years, disseminated ecchymosls and/or bruises, 
any intravenous chemotherapy or active bleeding within 
7 days prior to recruitment, platelet count <20000/ram 3, 
hemoglobin <8 g/all, or previous documented medical or 
laboratory record evidence of HBV or HCV refection prior 
to the first hfetlme transfusion. 

2 2 Cot~dentutho' 

A umque identifier (study code) was placed on the reformed 
consent document, on the survey form, and on the blood 
sample tube. No names, cllmcal record numbers or any 
other personal identifiers were associated with participants' 
samples received and processed at the NMRCD-Llma 
laboratory. A 7-digit code system was devised by PAHO 
officials, wherein the first 3 letters descnbed the country 
and the last 4 descnbed the specific subject. In Peru we 
used PER and the numbers between 1000 and 9999. The 
local investigator at each site was the only person who had 
access to both the name and ID number for participants at 
each site. 

2 3 Data collectton and management 

After patients provided written informed consent, a blood 
sample was collected and a questionnaire admlmstered 
to collect self-reported data on demographics, medical 
history, and high-risk behaviors. The analyses included 
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data such as the date of initial exposure (whether prior to 
the enactment of national law requiring screening of all 
blood products), length of time and number of locations 
in which exposures occurred, actual number of exposures, 
and additional behaviors (use of cocaine, partners, alcohol) 
or procedures which patients may have undergone, such 
as dental extractions, endoscopy, and intravenous therapy 
administered by unlicensed healthcare providers. A review 
of the subject's medical record was conducted to confirm 
the specific condition and number of transfusions received. 
Study forms (clinical and epidemiologic questionnaire 
information and laboratory data) were double-entered into a 
master database that was developed by the NMRCD-LIma 
data management center and not shared with participating 
hospitals to prevent violation of subjects' confidentlahty. 

2 4 Laboratory, amth'ses 

Blood samples were collected in an antlcoagulated (EDTA- 
containing) tube, and 3 plasma ahquots of 1.8 ml each were 
obtained from each subject. Testing was completed using 
one ahquot and the remaining samples were stored at -70°C 
at NMRCD-Llma for future PAHO studies. Screening 
assays included antl-HCV testing (HCV EIA 4.0X 3rd gen- 
eration UBI+), antl-HIV-1/2 testing (HIV Uni-Form II 
Ag/Ab Vlronostlka + and Blo-Rad Genscreen + PLUS 
HIV Ag-Ab) antl-HTLV-I/II testing (ELISA Vlronostlka + 
HTLV I/II) and hepatitis B core antibodies (antl-HBc 
uniform Hepanostlka, R,). In addition, samples were tested 
for hepatitis B surface antigen (ELISA Hepanostlka + 
HBsAg Uni-Form II third generation). HBsAg-posltlve 
samples were confirmed by neutrahzatlon test (Murex HB- 
sAg Confirmatory Version Abbott +). Repeatedly-reactive 
samples for HIV- 1 or HTLV-I/II screen tests were confirmed 
by lmmunoblot techniques (New Lab Blot I Blo-Rad + and 
HTLV-I/II (HTLV blot 2.4 Genelabs Diagnostic + ). Readers 
and washers from DYNEX ,R,Technologles were used for all 
tests. 

2 5 Stattsttcal anah,sts 

Chl-square and Flsher's exact test were used to compare 
proportions. Analysis was performed using quartlles for 
specific variables to determine their relationship to the 
most common infection. Odds ratios (OR) and adjusted 
OR (AOR) were calculated by logistic regression analysis 
with robust standard errors to adjust for possible correlation 
within multi-centers, as well as associated 95% confidence 
interval (CI). Risk factors that were found to be slgmficant 
in unwanate analysis were entered into a forward stepwlse 
multwarlate logistic regression analysis to Identify indepen- 
dent potential risk factors associated with TTIs. All p-values 
were two-sided, p < 0.05 was considered to be statistically 
significant. All analyses were carried out using SPSS v. 10 
(SPSS Corporation, Chicago, IL) and Stata v. 8.0 (Stata 
Corporation, College Station, TX). 

3. Results 

3 1 Generalfindmgs 

A total of 351 multi-transfused patients were enrolled in 
this multicenter study, 228 (65"/,,) men and 123 (36"/,,) 
women (Table 1 ). The patients ranged in age from 18 to 
92 years with a mean age of 45yrs (SD 19.1 years). This 
total included 154 patients from the Hospital E. Rebagliati, 
42 from the Southeast National Hospital, Cusco, 39 from 
the National Hospital "Alberto Sabogal", Callao, 60 from 
the Hospital 2 de Mayo, 25 from the Medical Naval 
Center (CEMENA), 21 from the Peruvian Air Force Central 
Hospital (HCFAP) and 10 from the Central Mlhtary Hos- 
pital (HMC). Of those studied, 24% were diagnosed with 
hemophilia, 19% had undergone hemodlalysls, 26% had 
acute bleeding, and 27% had oncologlc or hematological 
disease. More than one diagnostic inclusion category was 
found m 18 (5%) patients. 

The most common blood products received were red 
blood cells and plasma, which were received by 279 
(79%) and 235 (67%) patients, respectively. However, 
subjects were exposed to an array of blood products: 
288 (82%) had received between two and five types of 
blood components (1.e. whole blood, plasma, red blood 
cells, platelets, or cryopreclpltate), although only 28 (8%) 
were ever transfused with whole blood and 63 (18%) had 
had only one type of blood component in their hfetlme. A 
small percentage of patients had tattoos or body piercing 
(5.4% and 12.5%, respectively) and only 3 (0.9%) reported 
any past history of injecting drug use (IDU). One half 
(50.3%) of study participants reported two or more sexual 
partners in their lifetime, while 12.5% denied any sexual 
partner at any time. 

3 2 Prewtlence of  TTL~' 

Overall, 192 (54.7 %) of 351 multi-transfused patients 
were infected with one or more TTI. Evidence of prior 
HCV infection was found in 116 (33.0%), prior HBV 
infection in 140 (39.9%), HIV-1 infection in 5 (1.4%), 
and HTLV-I infection in 11 (3.1%) of study subjects 
(Table 1 ). An increase in HTLV-I prevalence was observed 
with increasing age ( >43 years). No specific seroprevalence 
trends were observed for educational level, a surrogate 
marker for socioeconomic status. Interestingly, increasing 
trends in HBV and HTLV-I prevalence were observed with 
an increase in the number of lifetime sexual partners, 
although this finding was not statistically significant. 

Significantly higher HCV prevalences were detected 
among hemophiliacs (56.6"/,,) and patients on hemodial- 
ysis (61.5"/,,). HIV-1 infection was found to be more 
prevalent among patients with hemophilia (4.8"/,,), while 
HBV (60.0%) and HTLV-I (9.2"/,,) were more common 
among hemodialyzed patients (Figure 1 ). 

Volunteers from the three types of health facilities 
(military, social security system, and Moll) differed from 
each other in educational achievement. Overall 36"/,, of 
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Table 1 

Demograph ic  characterist ics  and  prevalence o f  t ransfusion- t ransmit ted Infections (TTIs) a m o n g  351 mult i - t ransfused patients, Peru, 

2003 2004 

Group No o f  par t ic ipants  H C V  H B V  HIV-1 HTLV-I 

N % N % N % N % N % 

Total 351 

By gender 

Female 123 

Male 228 

By age group 

18 28 87 

29 43 87 

4 4 - 5 9  87 

60 90 

By educational level 

Less than High  school 57 

High  school 127 

Technical 62 

College 105 

By past beha~loraFmedical history a 

Presence o f  tattoos 19 

Presence o f  body  p ierc ing  44 

Acupunc ture  t reatment  24 

Intravenous treatment  by non-medica l  professional  22 

N u m b e r  o f  lifetime sexual par tners  

0 44 

1 92 

2 176 

No answer  39 

Transplantat ion 28 

Fndoscopy  166 

Dental  procedure  Involving tooth extraction 287 

100 116 33 0 140 39 9 5 1 4 11 3 1 

35 0 34 27 6 47 38 2 4 3 3 

6 5 0  82 3 6 0  93 4 0 8  5 2 2  7 3 1 

2 4 8  35 4 0 2  33 3 7 9  3 3 4  1 1 1 

2 4 8  29 3 3 3  35 4 0 2  1 1 1 

2 4 8  31 3 5 6  35 4 0 2  2 2 3  3 3 4  

25 6 21 23 3 37 41 1 6 6 7 

16 3 16 28 8 27 47 4 0 0 0 1 1 8 

36 2 44 34 6 54 42 5 3 2 4 7 5 5 

17 7 17 27 4 20 32 2 1 1 6 2 3 2 

2 9 9  39 3 7 1  39 3 7 1  1 1 0  1 1 0  

5 4  7 3 6 8  8 4 2 1  1 5 3  1 5 3  

12 5 16 36 4 15 34 1 1 2 3 1 2 3 

6 8 9 37 5 12 50 

6 3  5 2 2 7  5 2 2 7  1 4 5  

12 5 20 45 5 17 38 6 1 2 3 

26 2 30 32 6 32 34 8 2 2 2 

50 1 60 34 1 78 4 4 3  3 1 7 8 4 5 

11 1 5 1 3 2  13 3 3 3  1 2 6  1 2 6  

8 0  13 4 6 4  11 3 9 3  1 3 6  

47 3 66 39 8 70 42 2 2 1 2 7 4 2 

8 1 8  93 3 2 4  114 3 9 7  4 1 4  10 3 5  

a Informat ion obtained th rough  patient self-report  

70 0% 

60 0% 

50 0% 

40 0% 

30 0% 

20 0% 

10 0% 

0 0% 

J m 

/ 

/ 

/ 

/ 

Hemophilia and 
other bleeding 

disorders 

Hemodlalysls Thalassemla 

, /  
Acute bleeding Hemato- 

oncologlcal 

Fig 1 Prevalence o f  TTI by  hematological  diagnosis  In 351 mult i - t ransfused patients, Peru 2003 2004 
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Fable 2 
Multiple logistic regressmn analys~s of risk factors for FFIs among multi-transfused patients, Peru 
2003 2004 a 

Feature AOR (95°/0 CI) p-value 

HCV 

Total number of transfusion units received (Q4>53) 2 5 

Number of transfusmn events m hfet~me (Q4>24) 2 6 

Number of treatment facfllt~es (>2) 3 5 

Number of years of exposure to transfusmns (Q4>5) 5 6 

Hemodmlys~s (yes) 6 5 

Number of facilities of hemodmlys~s exposltmn (>2) 4 0 

Endoscopy (yes) 2 5 

Hemophflm (yes) 4 1 

HBV 

Total number of transfusmns umts received (Q4>53) 2 17 

Number of transfusmns events m hfetlme (Q4>24) 2 01 

Number of treatment facilities (>2) 1 6 

Number of years of exposure to transfusmns (Q4>5) 2 7 

Hemodmlys~s (yes) 2 9 

HIV 

Total number of transfusmn umts received (Q4>53) 8 7 

Number of sexual partners (>4) 2 7 

HTLV-I 

Number of treatment facilities (>2) 2 1 

Hemodmlys~s (yes) 7 1 

(18  35 )  <0001 

(1 2 5 5) 0 015 

(28 50) <0001 

(36 88) <0001 

(50 86) <0001 

(13 12 5) 0015 

(15 39) <0001 

(21 61) <0001 

(121 39) 0009 

(0 9M 0) 0 051 

(14 18) <0001 

(2 1 ~  5) <0 001 

(1 3~55) 0 010 

(5 4 14 2) <0 001 

(0 9 7 1) 0 051 

(1 1M 0) 0 027 

(2 5 20 4) <0 001 

a FFIs, Fransfuslon-transmltted Infections, HCV, hepatitis C virus, HBV, hepatitis B virus, HIV-1, 
human lmmunodeficlency virus type 1, HFLV-I, human F-cell lymphotrop~c v~rus type I, Q4, fourth 
quartile, AOR, adjusted odds ratm by age, gender and educatmnal level, 95% CI, 95°/0 confidence 
interval, exposure category ~s m parenthes~s 

the volunteers included m tins study had h~gh-school level 
degrees. While 30% of volunteers overall reported recelwng 
a umvers~ty degree, among the Moll  volunteers there 
were no persons w~th a umvers~ty degree. However, no 
relationship between education level and TTI mfect~on was 
observed. 

3 3 Rlskfitc¢ol:s' anah,ses 

Potential TTI risk factors associated w~th specific expo- 
sures and d~agnoses are shown m Table 2. Hemodlalys~s 
represented the single most ~mportant risk factor associated 
w~th TTIs. Hemod~alys~s was associated with an increase 
m risk of approximately 6.5 t~mes for HCV, 2.9 times for 
HBV and 7.1 t~mes for HTLV-I. In addition, HCV refection 
was associated w~th a number of  other medical procedures 
including the number of  prewous blood transfusion events 
(AOR=2.6  for 24 or more), total number of  transfusions 
received (AOR = 2.5 for 54 or more hfet~me umts), number 
of  treatment facfl~tles ws~ted (AOR=3.5  for 3 or more), 
number of  years rece~wng transfusions (AOR=5.6  for 
6 or more years), number of  facflmes of hemod~alysls 

exposition (AOR=4.0  for 3 or more), history of  a 
prewous endoscopic procedure (AOR=2.5)  and h~story of  
hemophilia (AOR = 4.1 ). 

HIV mfect~on was associated w~th total number of  
transfusion umts received (AOR=8.7  for 54 or more 
hfet~me umts) and w~th a greater number of  hfet~me sexual 
partners (AOR=2.7  for 5 or more). HTLV-I refection was 
found to be associated with hemodlalysls as well as with 
number of  d~fferent treatment facilities utilized (AOR = 2.1 
for 3 or more). Many s~gmficant assoc~atlons found m 
umvanate analys~s were also found to be slgmficant m 
multiple logistic regression analys~s. 

After adjustment for confounding using forward stepwlse 
logistic regression, we found that hemod~alysls h~story 
continued to be a s~gnlficant factor associated with all 
TTIs except HIV (Table 3). Additionally, a greater number 
of  hfet~me transfusion umts received (54 or more) was 
also associated w~th an increased risk for HCV and 
HIV mfect~ons. No stat~stlcally s~gmficant associations 
were observed with body p~ercmg h~story or tattoos and 
any TTI. L~kewlse, there were no associations observed 
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Table 3 
Table III Forward stepwlse multivariate loglstlc regression analysis of risk factors for TTIs among multi- 
transfused patients, Peru 2003 2004 a 

Feature AOR (95°/0 CI) p-value 

H C V  

Total number of transfusion units received (Q4>53) 2 7 (1 0 7 4) 0 049 

Number of treatment facilities (>2) 2 4 (1 9 2 9) <0 001 

Number of years of exposure to transfusions (Q4>5) 5 4 (4 2 7 0) <0 001 

HemodIalysIs (yes) 13 1 (5 3 32 2) <0 001 

H B V  

Total number of transfusion units received (Q4>53) 2 4 (1 1 5 1) 0 028 

Number of years of exposure to transfusions (Q4>5) 2 3 (1 2 4 2) 0 008 

HemodIalysIs (yes) 4 1 (2 5 6 7) <0 001 

H I V  

Total number of transfusion units received (Q4>53) 10 8 (5 4-21 9) <0 001 

HTLV-I 

HemodIalysIs (yes) 7 1 (2 1 24 4) 0 002 

a TTIs, Transfusion-transmitted Infections, HCV, hepatitis C virus, HBV, hepatitis B virus, HIV-1, 
human ImmunodeficIency virus type 1, HTLV-I, human T-cell lymphotropIc virus type I, Q4, fourth 
quartile, AOR, adjusted odds ratio by age, 95% CI, 95°/0 confidence interval, exposure category IS In 
parenthesis 

for acupuncture treatment, organ transplantation or dental 
procedures involving tooth extraction. 

4. Discussion 

This study provides information that will assist in de- 
veloping intervention guidelines to reduce the risk of 
acquiring TTIs, which continue to be a significant pubhc 
health problem in Peru. The risk for TTIs (such as HIM 
HBV, HCV and Chagas disease) has been previously 
reported to be lower in Peru than in other countries of the 
region (Schmunls et al., 1998). Overall, high prevalence 
of infection was found for HBV (39"/,, for antl-HBc and 
6.8"/,, for HBsAg) and HCV (33"/,,). By comparison much 
lower prevalences of infections were found for HIV ( 1.4"/,,) 
and HTLV-I (3.1% ). 

The high prevalence of HCV observed among hemophil- 
iac and hemodyallzed patients could reflect the hmltatlons 
for continued blood screening as well as safe practices for 
hemodlalysls procedures in Peru. Continued attention to the 
universal screening of blood products for TTIs as well as a 
more scientifically-sound and rational approach to avoiding 
paid blood donors, as well as a more thorough screening 
and selection of potential blood donors, is necessary to hmlt 
the number and rate of TTIs in Peru in the future ( Schmunls 
et al., 1998, Schrelber et al., 1996). 

No relationship between educational level and the TTI 
infection was observed. The number of years of transfusion 
history, as well as use of multiple different medical 

treatment facilities to provide these services (implying 
a lack of blosafety precautions by certain healthcare 
providers/institutions) was related to increased frequency of 
infections, especially for HCV. 

Although mandatory blood screening was established in 
Peru in 1996 (Mlnisterlo de Salud del Peril, 1996), each 
of the hospitals included in this study started screening at 
different times. Our results show a significant association 
between the number of years (6 or more) of blood exposure 
prior to the introduction of mandatory blood screening to 
HCV infection. 

There was no statistically significant difference in TTI 
prevalence between individuals who received inactivated 
concentrated factor and those who received other blood 
components. Among hemophlhc patients specifically, no 
protective effect was observed with the use of concentrated 
factor. In Peru, the lyophihzed concentrated factor is 
provided mainly from the USA and freely distributed in 
the main medical centers such as the Edgardo Rebagllatl 
Martins (EsSalud) and the 2 de Mayo Hospital (Moll), 
both hospitals in Lima. Hemophihac patients from rural 
provinces have more serious difficulties obtaining this 
factor, especially if they do not belong to the social security 
system of Peru. 

It is noteworthy that, contrary to findings in other pub- 
llshed studies (Sfinchez et al., 2000, Haley and Fisher, 2001, 
Sulkowskl et al., 2002 ), we found no significant associations 
for any of the TTIs with other medical or dental types 
of exposure or for exposures to non-medical parenteral 
procedures, such as therapeutic injections, acupuncture, ear 
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pmrcmg or tattooing. It is possible, however, that since only 
a minority of study subjects (8"/,,) reported these exposures, 
the power of our study may not have been sufficient to 
detect minor differences m risk. In addmon, we found no 
assocmnons between level of alcohol or mtranasal cocmne 
consumphon with any TTIs. 

Only 75 pamclpants had recmved the hepatms B vaccine. 
No stansncally slgmficant &fference m the presence of 
surface antigen to hepatms B was observed between 
vaccinated and non-vaccinated patients. HBV mfecnon was 
confirmed by neutrahzanon test m 24 patmnts (6.8"/,,) and 
the route of mfecnon was unknown. Conclusmns from this 
observation cannot be made considering other variables 
such as poor vaccine response, or low antibody protecnve 
nters (less than lOIU/ml). The latter has been reported m 
nearly 60% of vaccinated patmnts 9 and 11 years post- 
vaccme (Mahoney, 1999). 

It should be pointed out that the charactensncs of 
the subjects included m this study differ depending on 
what thmr background is and whether they obtain thmr 
me&cal serwces from military, socml security system 
or Moll mstltunons. This is evident by the gender and 
educational &stnbunon of the three populations. Overall, 
36"/,, of the volunteers included m this study had high- 
school level degrees and 30% had recmved a umversW 
degree. However, among patmnts seen at Moll hospitals, 
there were no persons with a umversW degree. In addmon, 
the accesslbflW to transplant services and hemodmlysls 
procedures was significantly less m the case of Moll-treated 
subjects. Study volunteers from the Moll had to personally 
pay for these me&cal procedures, m&wduals m the socml 
security system have free access to these same procedures. 
Most of the volunteers (83 %) were from the military and the 
socml security system (EsSalud). Only 60 volunteers were 
from 2 de Mayo Hospital from the Ministry of Health of 
Peru (Moll). 

A major hmltahon of our study is that it included only 
adult pamclpants, m a w  of whom 0.e., hemophflmcs) had 
recmved transfusions for many years from several hospitals. 
Prior transfusmn history may have been underesnmated by 
relying on patients' self-reporting and a rewew of me&cal 
records from only specific facflmes. The most precise 
mformanon avmlable was from the five- or six-year period 
prior to the date of the blood sample collechon. 

Finally, this study does not support the hypothesis that 
panents who recmved some blood components such cryo- 
precipitate sustained lower risk for TTIs (especmlly HBV 
and HCV). Although strong national pohcles requmng 
the routine screemng of blood and blood components 
were estabhshed by the government and pubhc health 
authonhes m Peru m the early 1990s (PAHO, 1995), 
it is necessary to continue to emphasize blood safety 
and umversal precaunons for all healthcare providers. 
In addmon, there is an acute need to ensure access to 
clean, non-reusable needles/synnges, to ensure continuing 
screening and follow-up of blood donors, and to counsel 

patmnts at high risk, given that mfecnon is possible (CDC, 
1991, 1998). Infected m&wduals need to be provided with 
nmely and effecnve advice on how to prevent transmitting 
thmr mfecnons to others at risk. 
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